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What’s News 




Finally: Steatth! 

So we’re finally going to get a look at 
a real Stealth airplane. We’re pleased 
that it will look pretty much the way 
we showed it on our September 1986 
cover. We’ve dug up a good many new 
details on the B-2, as you will find in 
the piece starting on the next page. 

Video ball and chain 

In March Popular Science’s cover 
showed the Mitsubishi VisiTel — a new 
low-cost videophone that transmits 
pictures on ordinary phone lines. So I 
was fascinated recently to spot the 
same piece of equipment in a photo- 
graph in The New York Times, espe- 
cially because the accompanying piece 
was about keeping jail crowding down 
in Anne Arundel County, Md. It told 
of a man who had been convicted of 
drunk driving for a third time. He 
was sentenced to two months of night- 
time house arrest and was also told 
not to drink. How do authorities make 
sure he is at home — and sober? Twice 
nightly, at random times, they call him 
on the videophone . He answers with 
his VisiTel. Not only can authorities 
see that he’s home, they can also watch 
as he uses a hand-held breath ana- 
lyzer, which displays blood-alcohol 
levels in bright red numerals that can 
be read over the VisiTel. So far seven 
people under house arrest in the county 
have been issued the units. For the 
county it’s cheaper than keeping some- 
one in jail. And the customers are rea- 
sonably happy. One unidentified user 
complained that he was sometimes 
awakened at night by the call from the 
county. “I’m not happy about it,” he 
said, “but it sure beats going to jail,” 

Pedal-powered plunge 

The Da Vinci II finally got off the 
ground— maybe. The pedal-powered 
helicopter built by students at Califor- 
nia Polytechnic State University [May] 
quivered briefly as pilot Andres Eulate 
pedaled furiously and may— just may 
— have lost contact with Earth briefly 
Nobody is sure. Then bicycle racer Ted 
Ito, fresh and burning to make history, 


climbed into the pilot’s seat. A few 
minutes later the 140-foot rotor blade 
lay on the floor, smashed beyond repair. 

Scott Larwood, student director of 
the project, says the problem was that 
Ito weighs 15 pounds less than Eulate. 
That apparently changed the helicop- 
ter’s balance, so- it pitched forward 
when ground-crew members let go. 
Now the team is evaluating whether 
to rebuild the single wing or change 
the design to a three-bladed rotor. 

Energy roundup 

• More news on the coal front: A 
decade ago, a way of burning coal called 
fluidized-bed combustion received con- 
siderable attention, most recently in 
this magazine in December 1981 
[“Multi-fuel Combustor”]. In such a 
system coal and crushed limestone are 
mixed, then fed to a furnace in which 
they burn while suspended in a churn- 
ing mass on a column of air. As the 
coal burns, the limestone absorbs the 
sulfur dioxide it produces, ending or 
reducing the need for costly wet scrub- 
bers. Now two major fluidized-bed 
plants have come on line — a 110-mega- 
watt plant at Colorado Ute Electric 
Association’s Nucla station and a 
130-megawatt installation at Northern 
State Power’s Black Dog plant. The 
technology could later be useful 
in reducing acid rain and other air 
pollution. i 

• The British have put another $15 
million into a long-range project to 
develop dry-hot-rock geothermal power. 
Engineers are investigating a site in 
Cornwall and hope to start building a 
plant in 1991 when preliminary en- 
gineering work has been completed. 
They calculate that the site contains 
enough heat to generate between 750 
and 3,000 terawatt-hours of energy, 
enough to supply power to southwest 
s England for the foreseeable future. 


improve performance and durability 
of car engines, the SAE says. They will 
soon be available, and you can tell when 
you’re buying the new lubricant by 
checking the doughnut-shaped symbol 
on the can. What’s different about SG 
oils? Tom McDonnell, chairman of the 
SAE fuels and lubricants division, says 
SG oils have significantly more disper- 
sants, detergents, oxidation inhibitors, 
and anti-wear agents. 

An Audi 12-banger? 

BMW has one [Feb.]; Daimler-Benz is 
developing one, as is Cadillac. Now 
the (unofficial) word is that Audi will 
have a 5.3-liter V12, or maybe a V10, 
in a limited edition, four-wheel-drive, 
active-suspension, high-priced super 
coupe. Audi won’t confirm the rumor. 

Metric again? 

The count is down. Now only Burma 
and the United States still use English 
measure. Even England has scrapped 
this system. You may remember that 
the Metric Conversion Act of 1975 set 
up the goal of slow conversion in the 
United States, and envisioned a slow 
fading away of feet, pounds, and quarts. 
What faded instead was the act. 

Now the Defense Department is go- 
ing to give metric another nudge. Any- 
one bidding on a defense contract must 
now use metric specifications. The 
reason: simple economics, says the 
Department. The move will end*' 
NATO’s expensive dual inventory sys- 
tem and make it easier for foreign 
companies to get involved in joint 
development programs. One Pentagon 
official recalling the distinct lack of 
enthusiasm with which the country- 
i received the general metrification 
attempt in the mid-70s quipped, “We’re 
not trying to change the way people 
live— just the way they fight.” 


Better oil 

The Society of Automotive Engineers 
has recommended that car owners start 
using a new type of engine oils, labeled 
SG. The new oils have been compounded 
to reduce engine wear, SG oils should 
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the official release. 



picture was generally right, a defense-industry aircraft 
designer told the paper that “Many times when we put 
artist renderings together, we take a great deal of liberty 
4n disguising things weigel arc important .tsctoeiogically. 
And tbnt’ji whqt Lhqv have done here.” A Los Angeles air- 
craft executive pointed out that important features such 
as control surfaces had been left out, adding, “I wouldn’t 
bet my grandmother’s diamond ring on the accuracy of 
that picture.” . 

But informed guesses as to the actual plane’s details 
can be made. Everyone agrees that the.flying-wing shape 
• is: right.- That first became reliable news in 1985 when 
Sen. Barry Goldwater, then chairman of the Senate 
Armed Services Committee, who had seen a full-scale 
mock-up of the plane, confirmed that it was a flying wing. 

The picture shows that the wings are swept backjabout 
30, degrees, which, as one expert points out, puts the 
wingtips far enough behind the center of gravity so that 
you could put effective control surfaces there — surfaces 
that would operate with moment arms similar to those 
you get by having a tail at the end of a boom. The pointy 
nose suggests that there jfijq d ish-shape radar antepna.. 
If the B-2 has a large radar antenna, it more likely is a 
phased-array rada&Jn which the antenna is made up not 
of a single dish, but numerous small eleme nts that p puld 
lie, distributed along the wing; 

There is precedence as well. When the original B-l was 
modified to its present version — the B-1B — its dish-shape 
antenna was replaced with a phased array, a modified ver- 
sion of the APG-66 radar developed for the F-16 and used 
in that fighter for terrain following and general naviga- 
tion. A yet more advanced version probably appears in the 
B-2.-- . - ... , - 

The mpst . surprising omission: 1 The drawing shows no. 
control surfaces at all. Some experts guess'that there are 
movable wing surfaces, probably placed as shown in the 
drawings that accompany this article. Some also specu- 


late that a technique called thrust vectoring- -selectively 
increasing and decreasing thrust to various engines — could 
help in steering the plane. Or it could use reaction control 
— squirting jets of high-pressure air through nozzles to 
change the plane’s attitude — a technique used in space- 
craft. It might even have wings with inner mechanisms 
that could actually change shape, with trailing edges bend- 
ing subtly up or down. This would avoid the radar reflec- 
tions that can be generated by gaps formed by regular 
hinged control surfaces. 

One expert speculated that the strange sawtooth trail- 
ing edge could accomplish two purposes. First, if flaps were 
mounted in the notches, those flaps would be quite far 
forward and near the plane’s center of gravity. Thus they 
would not greatly affect attitude or pitch. Second, straight 
lines tend to reflect radar signals. By breaking the trail- 
ing edge up into many lines — -no two of them parallel 
— radar reflections would be minimized. And finally, all 
agree that the plane undoubtedly uses fly-by-wire tech- 
niques. Like the famous wrong-way-wing X-29 [April ’80] 
the flying wing is a fundamentally unstable design. There- 
fore a computer constantly monitors its actions, rapidly 
and continuously applying small corrections to keep it - 
flying straight and level. 

“I would bet a nice cold beer that it has four engines,” 
said an engineer at a competing aircraft company. The 
shape of the inlets supports this: The double-scoop design 
indicates that two pairs of side-by-side engines lurk in- 
side the wing. 

The drawing is vague about size. Some experts say the 
cockpit may be deliberately too large to disguise the true 
size of the plane. Reasons Bill Sweetman: He has heard 
that the plane has fou r GE F-I01.tu.rb.of8 n.epgines— the 
same power plants used on the B-lB bomber. Each gener- 
ates 17,000 pounds of thrust, a total of 68,000 pounds. 
Assuming a standard 0.25 to 0.28 thrust-to-weight ratio 
for a large four-engine plane, the weight would fall into 
tlie 240,000- to 275,000-pound category with a wingspan 
of 130 to 140 feet. Others have predicted that it would be 
bigger and heavier. Various reports have guessed that speed 
would be ji bout Mach 0,8 — about the same .as an airlin- 
er’s, and range without refueling some 5,000 miles. 

An old idea 

The concept of undetectable planes goes back to 1912, 
when the U.S. Army built a heavily mufflered plane with 
a carefully camouflaged paint job. The magazine Aerial 
Age noted that the new development “opened up a won- 
derful field in aviation, making it possible for a biplane 
or monoplane to sail over cities unheralded and unseen^-*. 

Stealth became compelling for military planners in 1973. 
The Arab-Israeli war broke out, and 40 U.S.-built planes 
were shot down by Soviet-built SA-6 radar-guided mis- 
siles, despite advanced electronic-warfare equipment that 
was supposed to protect them. Sweetman guesses that by 
1975 the Air Force had asked Lockheed’s famous “skunk, , . 
works” run by the legendary Kelly Johnson to produce a 
stealth aircraft, and that several flying versions— including 
the apparently now-operational, but not yet public, F-19 — 
have since been flown. 

A short time later — probably in 1981— Northrop was 
lapped to develop what was called the ATB — for advanced 
technology bomber — which has since come to be called 
the. stealth bomber and lately the B-2. Almost immedi- 
ately a battle broke out in Congress over whether the 
country could afford to develop the ATB and also keep 
developing the B-l — then already underway. 

With budget pressures building, the Carter administra- 
tion canceled the B-l program, apparently hoping to leap- 

Continued 
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Anchored 1,760 feet down on the bottom of the 
Gulf of Mexico, this record-setting tension-leg pla - 
form will tap oil from beneath the sea floor. Unh e 
‘ * Conventional platforms that sit atop underwater 
skyscrapers, this newest engineering marvel is 
anchored by gigantic steel mooring lines. 

. - - By NAOMI J. FREUNDUCH 

Illustrations by Linda Richards 
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NordicTrack 
is the Best... 

Here's the evidence.. 

A major university 
performance laboratory con- 
cluded NordicTrack users burned 
more calories and obtained sig- 
nificantly more cardiovascular 
exercise than from any other 
machine tested* 

More complete workout 
than an exercise bike 
The efficient arm exerciser 
on the NordicTrack pro- 
vides upper body exercise 
missing when sitting on a 
stationary bike. 

Safer, more thorough 
exercise than a rowing 
machine 

Unlike rowing machines, BUI Koch 

NordicTrack's arm and leg Olympic 

resistance can be adjusted Silver Medalist 
independently so you can set the 
tension ideally for your arms and legs. 

No lower back pain with NordicTrack. 

*Scientific test results included in 
NordicTrack Brochure ® NordicTrack 

A CML Company 




v ® ^ eSt Wa ^ t0 l° Se We *^t 

Aerobic exercise is the most 
effective way to lose weight. 

Because no other exercise 
machine burns more calories 
than NordicTrack, you can lose 
weight faster without dieting. 

Easiest way to the best workout 
Exercise in the comfort and conven- 
ience of your home. Easy and fun 
to use. Stores in only 17x23 inches 
floor space and unfolds in seconds. 

Duplicates the world's best 
exercise— cross country skiing 
Even if you've never skied, in a 
few minutes you’ll 
be "tracking." 

fm¥brochure” 

A ND VID EO 

ordicfrack 

Call Toll Free: 1 - 800 - 328-5888 

In Minnesota 1-412-MW987 In Canada 1-80M33-95B2 
141 Jonathan Blvd. N., Chaska, MN 55318 

□ Please send free brochure 

□ Also free video tape □ VHS □ BETA 

Name .. 

Street — — 

City 


. State - 


- Zip _ 


280G8 


Stealth! [Continued from page 51 ] mm 

Such figures show why there has 
been such a drive to produce stealth 
airplanes for many years. Some, in 
fact, hypothesize that more has been 
spent on stealth than on the much 
more highly publicized Strategic De- 
fense Initiative, or “Star Wars,” proj- 
ect. But while a stealth bomber would 
have many important advantages, it 
would have to give up a lot of desir- 
able features as well. 

“The more stealthy you make an air- 
craft, the less efficient will be its per- 
formance,” says Anibal Tinajero, a 
defense analyst with the Congres- 
sional Research Service. The experts 
agree: Design a plane for maximum 
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stealth, and you give up performance, 
range, and payload. 

First, stealthy shapes have rela- 
tively low inherent stability and con- 
trollability. Remember Hansman’s 
remarks about the best stealth shape 
being a blob? Unfortunately, blobs 
don’t have very efficient aerodynamic 
shapes. For best directional control 
and stability, for example, control sur- 
faces are on the tail — well behind the 
center of gravity. To gain stealth, the 
B-2 gives up its tail entirely. 

While the shape of the Lockheed 
fighter has never been revealed, it is 
generally agreed that several have 
crashed during testing, the last of 


which was on July 11, 1986, when mil- 
itary authorities cordoned off vast 
areas of the California mountains in 
which a plane — never identified — had 
gone down. 

Other threats 

Most speculation concerning the B-2 
has involved hiding it from enemy 
radar, because radar is clearly the 
prime military sensor used today. Yet 
the plane would be worthless if it 
could be easily detected and tracked 
by other methods. For example, sat- 
ellites with infrared sensors have been 
highly developed. They’re used, among 
other things, to track-test missile fir- 
ings by both the United States and 
the Soviet Union. If stealth put out a 
hot exhaust trail, it might be tracked 
by satellite infrared sensors. Three 
techniques will probably be used by 
stealth to mask IR. First, the exhaust 
is apparently below the wing, hidden 
from direct view by a satellite. Sec- 
ond, it will probably use a broad 
diffuser that will change the concen- 
trated jet exhaust into a wide thin 
wedge of gases. And third, a small 
auxiliary inlet beneath the main 
engine inlet — engineers call it the 
boundary-] ayer gutter — may gather 
air to mix with the exhaust, cooling 
it and thus reducing the probability 
of it being seen by an IR sensor. 

Finally, the B-2 will be equipped 
with the latest electronic countermea- 
sures available. Because it will have 
such a small RCS, it will be possible 
to use forms of ECM spoofing not gen- 
erally available. “Radar cross section 
is only one aspect that’s going to make 
a super penetrator,” said one officer 
who would not speak for attribution. 
“The other half is the avionics. When 
you get the radar visibility down very 
small, you can start manipulating the 
radar signals so the enemy doesn’t see 
you.” 

Such a combination would be able 
to confuse the enemy even if he picked 
up a stealth echo. “With a very small 
target, it’s easy to spoof at a low 
power,” says Sweetman. “So you can 
send back a doctored return. You 
broadcast something that imitates the 
return on the first pulse, but then you 
gradually feed in an error that says 
you’re where you’re not. The second 
pulse is a little bit later than the real 
pulse would be. The third is still a lit- 
tle more separated, and so on. By this 
time the radar’s logic is locked onto 
this wrong pulse train, and before you 
know it, the enemy has got the wrong 
range.” 

Although there is no evidence to re- 
veal just where it may stand, there is 
the possibility of an even more exotic 
approach. It is a technique called ac- 
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